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 TQBMi BM TQHv;QM [m2`v
AM i?2Q`v i?2b2 b?QmH/ T`Q/m+2 i?2 bK2 `2bmHiX >Qr2p2`- MHvbBb ?b /2KQMbi`i2/ i?i i?2b2 vB2H/ /Bz2`2Mi
`2bmHib- `BbBM; i?2 [m2biBQM Q7 r?B+? Bb i?2 KQbi TT`QT`Bi2 TT`Q+?X 6B;m`2 aR b?Qrb i?2 /Bz2`2M+2 BM
+QmMib #2ir22M bTiBH M/ hPA.@#b2/ DQBMb r?2M HBMFBM; //`2bb"b2 SHmb iQ Jbi2`JTX 1p2`v /2pBiBQM
7`QK x2`Q b?Qrb  KBbKi+? BM 2Bi?2` i?2 +QM+2TimH mM/2`biM/BM; Q7 i?2 /i Q` 2``Q`b BM i?2 /i
i?2Kb2Hp2bX 6Q` 2tKTH2- i?2 QmiHB2` +Hmbi2` i +X Rjy b?QmH/ #2 Q7 BMi2`2bi iQ :2QSH+2 U#mi rBHH MQi #2
+QMbB/2`2/ 7m`i?2` BM i?Bb TT2`VX
h?2 `2bQHmiBQM Q7 i?Bb T`Q#H2K ;Q2b #2vQM/ i?2 b+QT2 Q7 i?Bb TT2`X hQ pQB/ Mv mM/m2 #Bb r2 +?Qb2
//`2bb#H2 #mBH/BM;b b i?Qb2 i?i ?/ Mv 7Q`K Q7 `2HiBQMb?BT 2Bi?2` b  hPA. HBMF Q` bTiBH `2HiBQMb?BT
#2ir22M //`2bb"b2 SHmb M/ Jbi2`JTX
ZmHBiiBp2 +HbbB}+iBQM Q7 //`2bb#H2 #mBH/BM;b iQ /2i2`KBM2 #mBHi 7Q`K
>2`2 r2 T`QTQb2 i?i #mBHi 7Q`K +M #2 /2}M2/ /B`2+iHv 7`QK i?2 ;2QK2i`v B7 i?2 /i `2[mB`2K2Mib U/2b+`B#2/
#Qp2V `2 K2iX h?Bb +M #2 +?B2p2/ #v +QMbB/2`BM; i?2 bTiBH `2HiBQMb?BTb Q7 2+? #mBH/BM; rBi? HH Qi?2`
#mBH/BM;b- M/ T`iB+mH`Hv B7 i?2v iQm+?X A7 i?2 #mBH/BM; TQHv;QMb ?p2 TQQ`2` [mHBiv ;2QK2i`v- i?2M  HQQb2`
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Rk CQm`MH hBiH2 ssUsV
`2HiBQMb?BT HBF2 Qp2`HTb KB;?i #2 KQ`2 TT`QT`Bi2 @ 7Q` 2tKTH2 r?2M mbBM; `r PT2Mai`22iJT /iX
Hi2`MiBp2Hv- i?2 /i KB;?i #2 +H2M2/ 7Q` mM/2`b?QQib M/ Qp2`b?QQibc ?Qr2p2`- bm+?  T`Q+2bb Bb MQi
bi`B;?i7Q`r`/X h?2 bTiBH `2HiBQMb +M #2 /2i2`KBM2/ ++Q`/BM; iQ _2;BQM *QMM2+i2/ *H+mHmb U_**3V
bTiBH T`2/B+i2bX _**3 rb BMBiBHHv BKTH2K2Mi2/ #v *Q?M 2i HX URNNdV M/ ?b bBKBH` BKTH2K2MiiBQMb
7`QK 1;2M?Q72` M/ 6`MxQb URNNRV- .1@NAJ M/ i?2 PT2M :2QbTiBH *QMbQ`iBmK U>2``BM;- kyRRVX
"v Bi2`iBM; Qp2` i?2 b2i Q7 TQHv;QMb-  +QmMi Q7 i?2 MmK#2` Q7 Qi?2` TQHv;QMb Bi iQm+?2b +M #2 +H+mHi2/X
b 2+? TQHv;QM Bb +QMbB/2`2/ iQ #2 M //`2bb#H2 #mBH/BM; rBi? i?2 ivT2 Q7 `2HiBQMb?BTb /2b+`B#2/ BM
6B;m`2 k i?2`2 Bb  HBKBi2/ `M;2 Q7 2tT2+i2/ `2bmHib Uy 4 /2i+?2/- R 4 b2KB@/2i+?2/ Q` 2M/@i2``+2- k 4
KB/@i2``+2- =k 4 +QKTH2t TQHv;QMVX
b B/2MiB}2/ #v P`7Q`/ M/ _/+HBz2 UkyydV- i?2 1M/@i2``+2/ +HbbB}+iBQM `2[mB`2b M mM/2`biM/BM; Q7 i?2
b2+QM/@Q`/2` iQm+? `2HiBQMb?BT UBX2X r?i iQm+?2b i?2 #mBH/BM; i?i i?2 bQm`+2 #mBH/BM; iQm+?2bVX lbBM; i?Bb
TT`Q+?- #mBHi 7Q`K +HbbB}+iBQM Bb /B`2+iHv /2`Bp2/ 7`QK Pa:" Jbi2`JT Ub22 };m`2 jVX h?2 +HbbB}+iBQM
/Q2b MQi KT /B`2+iHv iQ i?2 bBt +Hbb2b T`QTQb2/ #v _vHii 2i HX UkyyRVX >Qr2p2`- i?2 2ti` +Hbb2b +M #2
//2/ rBi? 7m`i?2` HQ;B+X 6Q` 2tKTH2- +QMM2+i2/ Tbb;2rv 2H2K2Mib KB;?i #2 B/2MiB}2/ #v 2bi#HBb?BM;
+QMM2+iBQMb iQ i H2bi irQ //`2bb#H2 #mBH/BM;bX h?2 MmK#2` Q7 //`2bb2b i  T`QT2`iv +M HbQ #2 mb2/
iQ BM72` ~ib r?B+? +M #2 7m`i?2` bmTTH2K2Mi2/ #v Qi?2` BM7Q`KiBQM rBi?BM //`2bb"b2X h?2b2 rBHH #2
+QMbB/2`2/ BM 7mim`2 BM+`MiBQMb Q7 i?2 H;Q`Bi?K @ #mi QMHv 7i2` i?2 +Hbb2b `2 `2@+?`+i2`Bb2/ QM 
}iM2bb@7Q`@Tm`TQb2 #bBbX
h?2 SQbi:Aa +Q/2 7Q` i?Bb [mHBiiBp2 +HbbB}+iBQM Bb pBH#H2 QM :Bi>m#ÞX
ZmMiBiiBp2 BKTHB+iBQMb Q7 i?2 [mHBiiBp2 +HbbB}+iBQM #bi`+iBQM h?2 [mHBiiBp2 MHvbBb Q7 bTiBH `2HiBQMb-
/2b+`B#2/ #Qp2- Bb  ;2M2`H #bi`+iBQM 7Q` B/2MiB7vBM; #mBHi 7Q`KX >Qr2p2`- b  ;2M2`HBbiBQM Bi K2Mb i?i
+2`iBM `2H@rQ`H/ 2p2Mib `2 TQQ`Hv `2T`2b2Mi2/X 6B;m`2 9 +QKT`2b i?2 +QM+2TimH 2tKTH2b Q7 #mBHi 7Q`K
rBi? bQK2 `2H rQ`H/ b+2M`BQbX h?2 T`QT2`iB2b B/2MiB}2/ b i2``+2b QMHv iQm+? Qp2`  bKHH T`QTQ`iBQM Q7
i?2B` T2`BK2i2`X >2M+2- i?2v rBHH ?p2 i?2`KH +?`+i2`BbiB+b i?i `2 KQ`2 BM@HBM2 rBi? /2i+?2/ T`QT2`iB2bX
†?iiTb,ff;Bi?m#X+QKfHm+b@mFfT;"mBHi6Q`Kf#HQ#fKbi2`fb[Hf#mBHin7Q`Kn+HbbB}+iBQMXb[H
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`2/ mbBM; b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6B;m`2 jX JT 2tKTH2b b?QrBM; #mBHi 7Q`K +HbbB}+iBQM Q7 #mBH/BM;b BM G2MiQM  h?2 S`F UH27iV M/ qQHHiQM U`B;?iV-
LQiiBM;?K #b2/ QM [mHBiiBp2 bTiBH `2bQMBM; Ü *`QrM *QTv`B;?i M/ .i#b2 _B;?i UkyR8VX P`/MM+2 am`p2v
U.B;BKT GB+2M+2VX
h?Bb Bb  +HbbB}+iBQM Bbbm2 BM?2`2Mi BM Mv #bi`+iBQM T`Q+2bbX AM i?2b2 BMbiM+2b- [mMiBiiBp2 K2i`B+b i?i
+QKT`2 i?2 2ti2`MH rHH `iBQ Q7 2+? #mBH/BM; `2  #2ii2` `2~2+iBQM Q7 `2HBivX 1bb2MiBHHv HH #mBH/BM;b `2
+QKT`Bb2/ Q7 b?`2/ M/ MQM@b?`2/ rHHbX a?`2/ rHHb #2ir22M #mBH/BM;b `2T`2b2Mi i?2 [mHBiiBp2 iQm+?BM;
+QM+2TiX LQM@b?`2/ rHHb `2 i?2`27Q`2 2ti2`MH rHHbX a?`2/ M/ MQM@b?`2/ rHHb ?p2 /Bz2`2Mi ?2i HQbb
ii`B#mi2bX h?2 2ti2`MH rHH `iBQ +H+mHiBQM Bb /2b+`B#2/ BM 1[miBQM URVX
URV
ExternalnWallnRatio =
∑
NonSharednWallnLength
∑
NonSharednWallnLength +∑SharednWallnLength
Ai Bb TT`2+Bi2/ i?i i?2`2 rBHH #2 /Bz2`2Mi 2ti2`MH rHH `iBQb /m`BM; /Bz2`2Mi +QMbi`m+iBQM T2`BQ/b U/m2
iQ +?M;2b BM p2`M+mH` +QMbi`m+iBQMV M/ i?i +QKK2`+BH M/ /QK2biB+ T`QT2`iB2b `2 +QM~i2/ BM i?Bb
2tKTH2X 6B;m`2 8 /2b+`B#2b i?2 `2HiBQMb?BT #2ir22M i?2 2ti2`MH rHH `iBQ K2i`B+ ;BMbi 2+? Q7 i?2
[mHBiiBp2 +HbbB}+iBQMbX h?Bb /2b+`B#2b RRd-yjy //`2bb#H2 /QK2biB+ #mBH/BM;b BM LQiiBM;?KX
b KB;?i #2 2tT2+i2/- i?2 K2/BM M/ /Bbi`B#miBQM Q7 2ti2`MH rHH `iBQ `2 p2`v bBKBH` 7Q` 2M/@i2``+2/
M/ b2KB@/2i+?2/ T`QT2`iB2bX AM //BiBQM- M/ HbQ b KB;?i #2 2tT2+i2/- i?2 /2i+?2/ T`QT2`iB2b T`Q/m+2
 +H2M b2i UBX2X i?2 [mHBiiBp2 M/ [mMiBiiBp2 i2+?MB[m2 T`Q/m+2/ 2t+iHv i?2 bK2 bm#@b2iV rBi? MQ
/BbT2`bBQM #Qmi i?2 K2/BM 2ti2`MH rHH `iBQ Q7 RXyX JB/@i2``+2/ M/ +QKTH2t T`QT2`iB2b 2t?B#Bi  H`;2
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6B;m`2 9X _2H 2tKTH2b Q7 #mBH/BM; 7Q`K BM LQiiBM;?K UqQHHiQM- H27i M/ JTT2`H2v- `B;?iV M/ i?2B` BKTHB+iBQMb 7Q`
K2bm`2K2MibX AM i?2 M2r i2``+2/ b+2M`BQ i?2 b?`2/ #QmM/`v Ur?2`2 T`QT2`iB2b iQm+?V `2T`2b2Mib  bB;MB}+MiHv HQr2`
T`QTQ`iBQM Q7 i?2 #mBH/BM; 7QQiT`BMi i?M BM i?2 bi2`2QivTB+H i2``+2X h?Bb K2Mb i?i i?2b2 #mBH/BM;b ?p2  ;`2i2`
T`QTQ`iBQM Q7 2ti2`MH rHH M/ b?QmH/ #2 r2B;?i2/ /Bz2`2MiHv 7Q` i?2B` TQi2MiBH ?2i HQbbX Ü *`QrM *QTv`B;?i M/
.i#b2 _B;?i UkyR8VX P`/MM+2 am`p2v U.B;BKT GB+2M+2VX
`M;2 Q7 pHm2b 7Q` i?2 2ti2`MH rHH `iBQ M/ `2 +H2`Hv KmHiB@KQ/HX q?BHbi KB/@i2``+2/ Kv ?p2 bQK2
TQbBiBp2 +Q``2HiBQM rBi? +QMbi`m+iBQM T2`BQ/ i?Bb Kv MQi #2 i`m2 7Q` i?2 +QKTH2t #mBH/BM;bX
q?i Bb +H2` 7`QK 6B;m`2 8 Bb i?i i?2 [mHBiiBp2 #bi`+iBQM T`Q+2bb +M KbF i?2 `M;2 Q7 mM/2`HvBM;
[mMiBiiBp2 #mBH/BM; K2i`B+b r?B+? `2 ++2bbB#H2 i?`Qm;? i?2 ;2QK2i`v Q7 Pa:" Jbi2`JTX
1ti`+iBQM Q7 [mMiBiiBp2 K2i`B+b 7Q` 2+? #mBH/BM; BM i?2 b2i Q7 //`2bb#H2 #mBH/BM;b
"mBH/BM;b rBi?BM Jbi2`JT `2 `2T`2b2Mi2/ b TQHv;QMb M/ +Q``2bTQM/ iQ M ++m`i2 `2T`2b2MiiBQM Q7
i?2 #mBH/BM; 7QQiT`BMiX h?Bb b2+iBQM /2b+`B#2b  iQTQHQ;B+H [m2`v 7Q` 2ti`+iBM; i?2 2ti2`MH rHH `iBQ-
M/ i?2 B/2MiB}+iBQM Q7 H2M;i?b Q7 b?`2/ M/ MQM@b?`2/ rHHb r?B+? iQ;2i?2` +QKT`Bb2 i?2 T2`BK2i2`
Q7 #mBH/BM; 7QQiT`BMibX qBi?BM  :Aa- iQTQHQ;v 2tT`2bb2b i?2 bTiBH `2HiBQMb?BTb #2ir22M +QMM2+iBM; Q`
/D+2Mi p2+iQ` 72im`2b UTQBMib UMQ/2bV- TQHvHBM2b U2/;2bV M/ TQHv;QMb U7+2bVVX 6m`i?2` /2iBHb QM i?2
SQbi:Aa BKTH2K2MiiBQM Q7 iQTQHQ;v `2 T`QpB/2/ BM TT2M/Bt "X Pm` [m2`v B/2MiB}2b 2p2`v rHH bbQ+Bi2/
rBi?  #mBH/BM;Ƕb 7QQiT`BMi- Bib H2M;i? BM K2i`2b M/ r?2i?2` i?2 rHH Bb b?`2/ #2ir22M #mBH/BM; 7QQiT`BMibX
h?2b2 BM/BpB/mH rHH b2;K2Mib i?2M M22/ ;;`2;iBM; 7Q` 2+? #mBH/BM; 7QQiT`BMiX 6B`bi r2 ;`QmT i?2 /i
bQ 2+? pHm2 7Q` H27in7+2 +M ?p2  KtBKmK Q7 irQ BMbiM+2b i?i `2~2+i MQM@b?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`2/ i?2M
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6B;m`2 8X 1ti2`MH rHH `iBQb 7Q` LQiiBM;?KX "Qt M/ r?BbF2` THQi Q7 2ti2`MH `iBQ #v T`QT2`iv ivT2 UiQT `QrV-
?BbiQ;`Kb Q7 2ti2`MH rHH `iBQ 7Q` +QKTH2t- /2i+?2/- 2M/@i2``+2/- KB/@i2``+2/ M/ b2KB@/2i+?2/ T`QT2`iv ivT2b
UKB//H2 M/ #QiiQK `QrbVX
1[miBQM R +M #2 mb2/ iQ +H+mHi2 i?2 2ti2`BQ` rHH `iBQX 1tKTH2 `2bmHib 7Q` i?Bb +H+mHiBQM `2 T`QpB/2/
BM h#H2 RX h?2 [m2`v 7Q` 2bi#HBb?BM; i?2b2 `2bmHib Bb HQ+i2/ QM :Bi>m#ßX
h?2 iQTQHQ;v i#H2b ?p2 i?2B` QrM mMB[m2 B/2MiB}2`b i?i /Q MQi /B`2+iHv Ki+? iQ i?2 mMB[m2 B/2MiB}2`b
BM i?2 Q`B;BMH :Aa /iX h?Bb iQTQHQ;v B/2MiB}2` M22/b KTTBM; #+F iQ i?2 bQm`+2 /i i#H2 r?B+? ?QH/b
i?2 /i M/ ii`B#mi2b b TQHv;QMb UM/ MQi iQTQHQ;v 2H2K2MibVX hQ /Q i?Bb r2 miBHBb2 i?2 HBMFBM; }2H/ BM
‡?iiTb,ff;Bi?m#X+QKfHm+b@mFfT;"mBHi6Q`Kf#HQ#fKbi2`fb[Hf+QKTmi2n2ti2`BQ`nrHHn`iBQniQTQHQ;vni#H2bXb[H
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Re CQm`MH hBiH2 ssUsV
i?2 Q`B;BMH TQHv;QM i#H2 ?2H/ b  iQTQ;2QK2i`v /i ivT2X 6Q` 2tKTH2- r2 +M 2ti`+i i?2 B/ /i 7`QK
iQTQ;2QK2i`v }2H/ #v mbBM; i?2 :2ihQTQ:2QK1H2K2Mib 7mM+iBQMX h?Bb +M #2 mb2/ iQ +`2i2  M2r i#H2
i?i +QMiBMb i?2 #mBH/BM; 7QQiT`BMi ;2QK2i`v- :Aa HBMFBM; /i M/ 2ti`+i2/ K2i`B+bX h?2 [m2`v 7Q` i?Bb Bb
HQ+i2/ BM i?2 :Bi>m# `2TQbBiQ`vX
h#H2 RX 1tKTH2 Q7 QmiTmi 7`QK i?2 2ti2`BQ`nrHHn`iBQ [m2`vX
A. LQM@b?`2/ rHH H2M;i? a?`2/ rHH H2M;i? 1ti2`MH rHH `iBQ
RRyR98 RdXye 3X9 yXed
RRyR9k RdXy8 3X9 yXed
RRyR93 3Xe9 ReX3 yXj9
RRyR9j 3Xe9 ReX3 yXj9
RRyR99 3Xe8 ReX3 yXj9
RRyR9d 3Xe8 ReX3 yXj9
RRyR9e RdXye 3X9 yXed
RRyR9N RdXy9 3X9 yXed
*b2 bim/v Q7 i?2 TTHB+iBQM BM i?2 +Biv Q7 LQiiBM;?K- lE
hQ /2KQMbi`i2 Qm` TT`Q+?- r2 TTHv i?2 i2+?MB[m2b /2b+`B#2/ #Qp2 iQ  +b2 bim/v Q7 LQiiBM;?K- lEX
q2 KF2 mb2 Q7 2M2`;v KQ/2Hb M/ /i /2p2HQT2/ rBi?BM i?2 AMaK`i T`QD2+i @  +QHH#Q`iBQM Q7 7Qm`
KmMB+BTHBiB2b U*2b2M BM AiHv- 1pQ` BM SQ`im;H- LQiiBM;?K BM i?2 lE M/ h`BFH BM :`22+2V iQ /2p2HQT
`B;Q`QmbHv 7Q`KmHi2/ ambiBM#H2 1M2`;v +iBQM SHMb Ua1SbVX h?Bb BMpQHp2b KQ/2HHBM; i?2 2M2`;v mb2
Q7, /QK2biB+ M/ MQM@/QK2biB+ #mBH/BM;b UrBi? M 2KT?bBb QM i?2 7Q`K2`V- i`MbTQ`i Q7 ;QQ/b M/ T2QTH2
UrBi? M 2KT?bBb QM i?2 Hii2`V- Tm#HB+ b2`pB+2b U2X;X bi`22i HB;?iBM;V M/ BM/mbi`BH T`Q+2bb2bX qQ`FBM; rBi?
KmMB+BTH T`iM2`b- b+2M`BQb `2 i?2M /2}M2/ M/ 2pHmi2/ rBi? i?2b2 KQ/2HbX h?2 +Q``2bTQM/BM; `2bmHib-
iQ;2i?2` rBi? `2T`2b2MiiBQMb Q7 i?2 2M2`;v bmTTHv bvbi2K- `2 i?2M mb2/ iQ +HB#`i2  hAJ1a@J`FH 2M2`;v
bvbi2K KQ/2H 7Q` i?2 B/2MiB}+iBQM Q7 +Qbi@QTiBKH /2+`#QMBbiBQM BMp2biK2MibX 6BMHHv- i?2 Qmi+QK2b 7`QK
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i?Bb 2t2`+Bb2 `2 2pHmi2/ ;BMbi #Qi? [mMiBiiBp2 M/ [m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 .2+BbBQM
MHvbBb UJ*.V iQQH S`QK2i?22 U"`Mb 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`#QM 2KBbbBQMb-
i2+?MB+H +QMbi`BMib- H2;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H ++2Ti#BHBiv M/ BKT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M/ [mHBiv Q7 HB72X 6m`i?2`
/2iBHb Q7 i?2 TTHB+iBQM Q7 i?2b2 KQ/2HHBM; i2+?MB[m2b +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HX UkyReV- M/ rBi?
`2bT2+i iQ LQiiBM;?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`iB+mH` BM GQM; M/ _Q#BMbQM UkyRe#VX qBi? i?Bb BM7Q`KiBQM- i?2 `2b2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M/ KmMB+BTH T`iM2`b +Q@/2p2HQT i?2B` +Q``2bTQM/BM; a1SbX h?2 +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i2b iQ i?2
rQ`F~Qr i?i r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KǶb ?QmbBM; biQ+F- B/2MiB}2/
#v i?2 HQ+H mi?Q`Biv b ?pBM; Dmbi Qp2` Rjy-yyy /r2HHBM;b ULQiiBM;?K *Biv *QmM+BH- kyReVX
h?Bb 2t2`+Bb2 rb BM7Q`K2/ #v BM7Q`KiBQM /2`Bp2/ 7`QK i?2 *BiB2b _2p2H2/ /ib2i U+Qm`i2bv Q7 i?2
:2QAM7Q`KiBQM :`QmTVX h?Bb MHvbBb T`QpB/2/ i?2 #b2HBM2 /i ;BMbi r?B+? i?2 M2r [mHBiiBp2 M/
[mMiBiiBp2 /i r2`2 +QKT`2/X Ai rb 7QmM/ i?i i?2 K2i?Q/ ;`2iHv `2/m+2/ i?2 iBK2 `2[mB`2/ 7Q`
p2`B}+iBQM UM miQKi2/- b QTTQb2/ iQ i?2 T`2pBQmb b2KB@miQKi2/- TT`Q+?V M/- #v ?pBM; KQ`2
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bbB}+iBQM K2i`B+b- 2M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 bK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#b2/ +HbbB}+iBQM Q7 #mBHi 7Q`K M/ i?2 2ti2`MH rHH `iBQ pHm2 b?Qr2/  KBbKi+?- BX2X mMmbmHHv ?B;? Q`
HQr pHm2b Q7 2ti2`MH rHH `iBQb +QKT`2/ iQ pHm2b ivTB+HHv 2tT2+i2/ 7Q` i?i #mBHi 7Q`KX TT`QtBKi2Hv
R8ey #mBH/BM;b URXkdW Q7 i?2 iQiHV r2`2 B/2MiB}2/ b?QrBM; i?Bb KBbKi+? #2ir22M 2ti2`MH rHH `iBQ M/
#mBHi 7Q`KX P7 i?2b2- HKQbi irQ i?B`/b UN38V r2`2 /2}M2/ b RNdyb i2``+2/ Q` b2KB@/2i+?2/ T`QT2`iB2b- M/
`2Hi2/ iQ  T`iB+mH` `+?Bi2+im`H bivH2 Q7 bi2T@HBMF2/ ?QmbBM; #mBHi +`Qbb  MmK#2` Q7 `2b BM i?2 +Biv BM
i?i T2`BQ/X 6B;m`2 9 b?Qr2/  ivTB+H 2tKTH2 Q7 bi2T@HBMF2/ i2``+2/ ?QmbBM; BM i?2 +Biv Q7 LQiiBM;?KX
h?Bb bi2T@HBMF2/ ?QmbBM; Bb /Bbi`B#mi2/ i?`Qm;?Qmi +Biv Q7 LQiiBM;?K- rBi? Qp2` 3yW Q7 r?B+? Bb 7QmM/ BM
7Qm` Q7 i?2 +BivǶb ir2Miv r`/bX qBi?BM i?2b2 7Qm` r`/b- i?Bb ivT2 Q7 ?QmbBM; ?b  bKHH #mi bB;MB}+Mi
T`2b2M+2X JB+`QbBKmHiBQM Q7 i?2b2 7Q`Kb rb mM/2`i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+i QM  #mBH/BM;Ƕb 2M2`;v
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`i 2M2`;v KQ/2Hb /2p2HQT2/ 7Q` i?2b2 irQ ivTQHQ;B2b r2`2 KQ/B}2/ iQ `2~2+i i?2 bi2T@HBMF2/
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i2/ rBi? 1M2`;vSHmb mbBM; b+`BTib
/2p2HQT2/ iQ ;2M2`i2  bvMi?2iB+ biQ+F b /2b+`B#2/ #v GQM; 2i HX UkyR8VX h?2 b+`BTi 2Mbm`2b i?i HH HBF2Hv
T2`KmiiBQMb Q7 i?2 F2v 2M2`;v T`K2i2`b 7Q` 2+? 2M2`;v KQ/2H UB/2MiB}2/ i?`Qm;? b2MbBiBpBiv MHvbBbV `2
KQ/2HH2/X  /2iBH2/ bm`p2v Q7 Qp2` 83y `2bB/2MiBH T`QT2`iB2b BM i?2 +Biv ?/ #22M +``B2/ Qmi BM kyR8X h?2
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H p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i?2 7mHH /2iBHb Q7 r?B+? +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H i2`Kb- i?2 2M2`;v mb2 Q7 i?2 KB/@i2``+2/ T`QT2`iv 7Q`  bi2T@HBMF2/ p`BMi Bb bBKBH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i
Q#b2`p2/ 7Q`  i`/BiBQMH 2M/@i2``+2 p2`bBQMX h?Bb Bb MQi bm`T`BbBM; bBM+2 i?2B` 2ti2`MH rHH `iBQb `2 p2`v
+HQb2X b b?QrM BM 6B;m`2 ak- i?2 bi2T@HBMF2/ 2M/ i2``+2 U2[mBpH2Mi iQ  b2KB@/2i+?2/V T`QT2`iv b?Qrb
?B;?2` 2M2`;v /2KM/ i?M  bBKBH` /2i+?2/ T`QT2`iv Q7 i?2 bK2 +QMbi`m+iBQM T2`BQ/X >Qr2p2`- i?Bb
`2bmHi +M #2 2tTHBM2/ /m2 iQ /Bz2`2M+2b BM i?2 +QMbi`m+iBQM Q7 i?2 KQ/2H M/ i?2 T`QT2`iB2b Q7 i?2 bT2+B}+
#mBH/BM; ivTQHQ;B2b U2X;X RNdyb i2``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iBQM i?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bi2T@HBMF2/ M/ i`/BiBQMH ?QmbBM; 7Q`Kb +QmH/ #2 B;MQ`2/X Pi?2` 2M2`;v T`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M+v
H2p2Hb 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HHf`QQ7 BMbmHiBQM Q` BM}Hi`iBQM `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 bB;MB}+Mi 2H2K2Mi Q7 i?2 ?QmbBM; biQ+F-  bmBi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iQ Hi2` i?2 ii`B#miBQM Q7 i?Qb2 #mBH/BM;b iQ `2~2+i  7Q`K r?Qb2 2M2`;v T2`7Q`KM+2 Bi KQ`2 +HQb2Hv
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iQ +`2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M+2 bBKmHiBQMb bT2+B}+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i ivT2 Q7 ?QmbBM; M/ // i?2 bi2T@HBMF2/
ivTQHQ;B2b iQ i?2 b2i Q7 #mBH/BM; `+?2ivT2b 7Q` i?2 KQ/2HH2/ 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X
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i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i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i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 b2KB@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MmH
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iBQM M/ M BM7Q`KH 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#Qp2X h?2 `2bmHib Q7 i?Bb 2t2`+Bb2
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bbBbi BM 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b2/ TT`Q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bbB}+iBQM Q7 +QMbi`m+iBQM T2`BQ/X
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r` i2``+2b URNR8@RN98V- SQbi r` i2``+2b URN9e@RNe9V M/ eybfdyb i2``+2b URNe8@RNdNVX
h?2 oB+iQ`BM i2``+2b Ub?QrM BM `2/V `2 KQbi /BbiBM+iBp2 rBi? M``Qr2` 7`QMi 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` rHHb M/ 2ti2MbBQMb
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` Q7 i?2 T`QT2`ivX "mBH/BM; ?2B;?i Bb ivTB+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i2` i?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+2b /m2 iQ ?B;?2` +2BHBM;b BM
2+? biQ`2v M/ i?2 T`2pH2M+2 Q7 i?`22 biQ`2v p2`bBQMb BM bQK2 M2B;?#Qm`?QQ/bX
h?2 BMi2`fTQbi r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`2 p2`v bBKBH` BM i?2B` ;2QK2i`B+ 72im`2b M/
i2M/ iQ #2 `2T`2b2Mi2/ #v bBKTH2 `2+iM;mH` b?T2bX h?2 H2M;i? Q7 i?2 i2``+2b BM i?2b2 T`QT2`iB2b i2M/b
iQ #2 HQr2` i?M i?2 Qi?2` 2tKTH2b rBi? j@9 T`QT2`iB2b #2BM; ivTB+H BM 2+? i2``+2X Ai Bb /B{+mHi iQ
/BbiBM;mBb? #2ir22M BMi2` M/ TQbi r` 2tKTH2b bQH2Hv i?`Qm;? i?2B` ;2QK2i`B+ 72im`2bX Ai Bb HBF2Hv i?i
HQ+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``B2/ Qmi QM i?2b2 ivTQHQ;B2b b?Qr2/ i?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i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M
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` T`QT2`iB2b b?`2  bBKBH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M
pHm2 M/ /Bbi`B#miBQM Q7 2ti2`M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iBQX h?2 eybfdyb T`QT2`iB2b- r?B+? BM+Hm/2  rB/2` `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ib2ib Qz2`b 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QTTQ`imMBiv 7Q` 2M#HBM; KQ`2 BMpQHp2/ bBKmHiBQM 2X;X mbBM; bQ7ir`2 bm+? b *BivaBK iQ T2`7Q`K 2tTHB+Bi
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iBQMb Q7 #mBH/BM;b BM i?2B` i`m2 bTiB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HBi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KTH2- 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i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 LiBQM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J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miQK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TT`Q+? +QmH/ bBKTHB7v i?2 2M2`;v KQ/2HHBM; Q7 ?Qmb2b
M/ biQ+Fb Q7 ?Qmb2b i 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H2 M/ HbQ ?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+iBiBQM2`b Q7 m`#M bBKmHiBQM BMi2`2bi2/
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TQH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i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BH rQmH/ #2 BKTQ`iMi +QMbB/2`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i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T i?2M bB;MB}+Mi +H2MBM; KB;?i #2 `2[mB`2/ BM Q`/2` iQ +`2i2
 pHB/ 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i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